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EXECUTIVE SUMMARY

This report is a summary of data collected in the Western Carib-
bean and Gulf of Mexico during the spring of 1979. Vertical
profiles through most of the water column were obtained for the
following parameters: conductivity, temperature, salinity, nephe-
lometry, total suspended matter, dissolved and particulate
organic carbon, adenosine triphosphate (ATP), chlorophyll and
phaeopigments, nutrients (nitrate, ammonium, phosphate, sili-
cate), dissolved oxygen and dissolved reduced gases (inethane and
nitrous oxide). Results are presented as: (1) tables of measured
and derived parameters; (2) depth profiles of unnormalized val-
ues, normalized values, and normalized rates of change. Descrip-
tions of the collection and analytical procedures are also given.
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Introduction

This technical note constitutes the final data set for the first cruise of
a NORDA Code 334 (Biological and Chemical Oceanography Branch) program which
was undertaken in conjunction with elements of Texas AaM University to study
the relationship between near-surface nepheloid (suspended particle) layers
and dissolved reduced gases in the open ocean. The cruise was conducted as
part of the first phase of the field program, during which we sought to (1)
examine several oceanic regions to determine the generality of the occurrence
of concentration maxima for the reduced gases methane (CHg) and nitrous
oxide (N20) in the oxygenated, near-surface layers of the open ocean; and
(2) exam%ne a wide range of physical, chemical, and biological parameters in
an effort to establish relationships with the gas distributions. The ultimate
goal is to identify the in situ sources and sinks for these gases in oceanic
near-surface waters.

The data are summarized in tables of the measured and derived parameters
for each hydrostation. The tables are followed by depth profiles of three
different treatments of the data for selected parameters. Collection and
analytical procedures are detailed in Appendix B.

Cruise Description

The program was conducted aboard the USNS DESTEIGUER Cruise 1207-79, Leg
II, which departed from Rodman Naval Base, Panama, on 10 May 1979 and termi-
nated at Gulfport, Mississippi, on 24 May 1979. Ten stations were successfully
completed (see Fig. 1). Program participants and their collection and/or
analytical responsibilities are listed in Appendix A.

Station Protocol

In general, stations were taken during darkness since daylight interferes

-with the nephelometer sensor. The sampling package consisted of a CTD probe

(Conductivity /Temperature/Depth, Neil Brown Instr., Cataumet, MA) co-mounted
on a large frame with a Nephelometer (SeaMarTek, Seattle, WA) and with twelve
30 liter PVC Niskin bottles, which were tripped using an electronically
controlled Rosette Sampler (frame, Niskin bottles, and rosette sampler by
General Oceanics, Miami, FL). The package, standing about 2 m high and
weighing almost 900 kg upon retrieval, was lowered on a single conductor,
armored cable from the stern U-frame. During lowering, vertical profiles of
conductivity, temperature, and nephelometry vs. depth were continuously
plotted on X-Y plotters. Based on the profiles, sampling depths were chosen,
the Niskin bottles raised to each desired sample depth, halted, and tripped.
Once on deck, water samples were drawn from the Niskin bottles as appropriate
to the lability of the parameters being measured, with gas samples being drawn
first. To provide profile detail in the shallow zone, the most intense
sampling was done in the upper 200 m or so; one entire cast of 12 bottles was
generally tripped in this region. A second cast of 12 bottles covered the
remainder of the water column.

The following parameters were measured or calculated on board: conductiv-
ity, in-situ temperature and pressure (all from the CTD), depth, Niskin sample
salinity, nephelometry (1ight scattering at 90°), nutrients (NOp-, N03=, NH,+,
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P04=, Si(0H)4), and the dissolved gases 0z, CH4 and N20. The following
parameters were measured or calculated from samples or data brought back to
the laboratory: sigma t, total suspended matter (TSM), dissolved and

4 - particulate organic carbon (DOC AND POC), chlorophyll and phaeopigment (chloro-
L | phyll degradation product), and adenosine triphosphate (ATP, a measure of

X living biomass). Special collection procedures as well as the essential

- elements of the analytical methods may be found in Appendix B.

Pt Yo

Data Tables

The data for the first 24 depths are tabulated for each station. The
following comments apply:

1. Where a blank appears, no measurements were taken; where a zero :
appears, the parameter was below detectable limits.

5

1
1 - 2. Nutrient, CHg and N20 data were supplied by Dr. James Brooks, ’ :
‘ Texas A&M University. His permission to include his data here is gratefully |

acknowledged.

E | i 3. TSM samples were collected in a separate cast from the chemical data
at sampling depths chosen on the basis of the continuous nephelometry trace.
Thus, the TSM sample depths did not always correspond to the chemistry sample
depths. 1In the tables, TSM values have been placed at the closest chemistry
samp;e depths, and in most cases, they are within a few meters of their actual
depths.

g ——

5. Table Legend:

Depth: (meters) Calculated from CTD pressure reading (from Saunders,
1981);

In Situ Temp: (degrees Celsius) Temperature from CTD reading;
Bottle Salin: (parts per thousand) Salinity of Niskin sample;

Sigma T: ((density - 1) x 103) Density anomaly using CTD salinity
and temperature (Millero et al., 1980);

CH(4): (m1/L) Dissolved methane;
N(2)0: (nl1/L) Dissolved nitrous oxide;
0(2): (ml/L) Dissolved oxygen;

ISM: (ug/liter of sea water) Total Suspended Matter (gravimetric);

Nephels: Arbitrary units of nephelometry (scattering at 90° by
suspended particles);

5

POC: (ug Carbon/L) Particulate organic carbon;

..uL;"
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D0C: (ug Carbon/L) Dissolved organic carbon;
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Total Chloro: (ug/L) Total chlorophyll “a" (chl “a");
>3 ym ATP: (ng/L) ATP of particles from 200 to 3 um diameter;
Total ATP: (ng/L) ATP of particles 200 to 0.2 um diameter;
NO(3): (ug-atoms/L = uM) Nitrate;
NO(2): (ug-atoms/L = uM) Nitrate;
PO(4): (ug-atoms/L = uM) Orthophosphate;
S$i0(4): (ug-atoms/L = uM) Silicate;
NH(4): (ug-atoms/L = uM) Ammonium;
Depth Profiles

As an aid to perceiving relationships among the data, depth profiles are
presented for the eleven most important parameters: temperature, salinity,
sigma t, chlorophyll "a", >3 um ATP, methane, nitrous oxide, nephelometry (or
TSM), particulate and dissolved organic carbon, and dissolved oxygen. All the
profiles have the same depth scale - 0 to 340 m - and the parameters are
arranged to facilitate intercomparison at each depth. There are three types
of profiles, each presenting a different aspect of the data:

A. Straight Data. Useful for comparing magnitudes of the parameters
from station to station. Parameters and their units are as in the
table legend.

B. Values as % of Maximum. Each parameter is normalized to its maximum
value in the upper 340m for each station. These plots allow
immediate identification of the depth of maximum value and facilitate
comparisons among the parameters.

C. Average Gradient, Normalized to Maximum. The change per meter was
determined between two succeeding depths, was normalized to the
maximum rate of change in the upper 340m, and the normalized value
was plotted halfway between the depths. The gradient scale runs from
-1 (maximum rate of decrease) through 0 (no change) to +1 (maximum
rate of increase). (It should be noted that, since the data set
consists of discrete values only, one cannot interpolate gradient
values between points on this plot, only the gradient sign). These

plots facilitate interparameter comparisons of gradient with depth.




DATA TABLES
USNS DESTEIGUER 1207-79
LEG II
STATIONS 10 THROUGH 21

ek v X ven o e A LA 0 N A TR, S e 4




T ot R B P P Rt L B B B B Bl B et

/gD

(LRSS

cz°1

T/

{(v)cre

roce

n/ufn

(tYra

T/vEr

(z)em

0n°e6tl
no ey
(R A ¢
0z c
cLet

(L1 3 §

nE° 1

00°1

1/vbn

(g)or

LA §
cL 1
N1

LLo
SE°T
9% 1
90°q
fr°9
Lz 1t
PT6T
67 %2
€61
97°17
Ty
(4081
12°9¢
1/6u

aav
-Jﬂu“’i

-t

sLeo
VA
0otz

£€f 0
P9 ¢
6€° L7
zstor
steot
P2 07
LS 1Y
67 Lf
1/bu

arv
wmEC

"Wy 6 LR 6h°t  LET OZLTUL7 RYFTVL N7y oTfY
6y 6 1§ TE Y aez TRLLY “y(°ps CLE"® TC77
[41:97 €1 or | 2: 0 ] Lof FRO° 7 LEF ST TAEE 1Y
Sfe 61 tA L Ly vig 181 frO° {7 C7EF MLy 700Y
[43 L oL ayr ¢ thT (RN F AR (7 SN (T AL LR A
€1y et ngR 6Z°v * 7?67 LRET L7 $€€ g Cpo st (17
06 . prmee g
ardy " ae £r ¢ Tie vr 20RCT L7 €8 vt 1Y
SLe ef 16 LA 3 70¢ LT [l & AR ANt % SRt A RO &
Tvd (38 9T tE°f Lz L1 FLE L7 onP Ef NT7°9 <Cly
/07T Al 4 1ren ofn
1€6 ve 18 06°7 ves €7 ZYT L7 ©VF°rE REecL noc
IGZET 6 -1 [ L34 (434 143 RENLT EO7°CF KEN*NT Ny
£€99T ¢ 59 - fo ¢ 0oy 7S OEFtrT poCtCr PN T7T f0F
6v9 *T 1 23 60" E e (34 QIC 07 [0 Cf (ET° LT (07
zZIn*0 969 0t LL gL ¢ 91f [sL] EEP°CZ ZLE°OF P21 ooY
Lynco tee s7 v6 LTy cve og CPETGT NRFCCE fPETT7 7T
€90°0 t6L 1 A0 Tt (X 4 917 08 L£7°C7 wpe 0f paccgr [y
£vI°np  T6R 1 6L oty teY <6 26 47 ZFO°0F FICbY 5]
t61°0 72%6 £ 96T IR ] fA R of FrEE H7 ocnsnf T{r Gy cnhy
9T 0l RT o6t €Ly Lyt nre CPC*f7 7(7°0f 0Cr 0y co
ZLntn S0t 9% 1424 £ec e LS ObL F7 F£72°7¢ enctoy 1}
opoc0  annt Lz N6t oL weY . 26 FEG E7 PFZeonf (7 (7 €r
orn°er 87 ve w*y ST 9 FALE7 C77°0F 0Tty N
1- 1 L ettt EL TN
1/6n  1/dDFn q/06n axare 1/6n 1M /v q/nu an/n oy (v}
o1 D 3 syqve FILX
nrIos fea 2oa woudar USL (T a(Z)N (BIRD WECTS TILTOC AN IOCT UrdTA
MGR RL IMENTPT POTITENA (L/71/¢  awn
sECRCEmIasewNRSERScIEsmersxzTnssrazEEmEea
[} QAR GL=LT 7T cvmn

-
o
a
o0
Q
<]
o]
Q
—t
&=
A
L
2
Q
3
k)
>
o
B
2]
[}
Q

3
[
&




cesr

pYARSY

(b)cee

-

r
|4

T0 g
76°¢
£e°7
[ 3 2 4
32 2 ¢
£Le 0
[A 34
LLy
69 %
cL°¢
Lt ere
et
2R 12
Ft 61
€177
$r°6t
Le-et

mrere

69°L27

a/0u

aIv

"e3o0r,

6€°0

-t

60°6L

n/tu
alv
uT €<

noe
tro-o
azotn
geo°e
7fT°0
snzZ°0
apr o
eLoc e
£s0°0
reEnco

€vo° o

1/4n
[eP {elilile)
3ol

(474

€Lt
orTy
606

|28 X4

66L

€TYvT

T€R

ezL

o0

= DM MmN ™

~ o~

b B

1z
184
s9
(4
113

/60

¥se

¥G0 6L

LA ¥
recr
SG°f
| 4381

eece

1/

(2)e

nvocet

e B e e B Bl L B et B B B B Ry P PR

1/06n 1/ru

(s)ns

a0t 6
€S 71
(343 €
rof 7t
ey 7T
e 12
07 1 X4
SL? 17
inf At
eng X4
7§ (13
yog 153
07f zo
ez fS
wr a0
fet co
zZvt 9
(334 ¢n
oc
(224 cn
(114 c9
co
£¢
(342 Ly
1/
o(z)m
TNCTI TS0

IR g ETERETS S SCIEC YT Y

Ir rre

arewr
ROIoge
vegrag
Peecys

TR

Arec Ly
certes
Tansog
2
7reren
nagcef
7s1°cf
nPee ng

reecef

BTecor
oczsnf
777 0fr
TFY®NC
fep ey
i1 ¢
septes

EPT g

pn/ne
syave

nrane

EReRAL 8l

pneco

eryey

angep

nrT e

R R

Tee- s

Tofrel

L AR SR < dnd

aAnrccar

teLtt?

e

Ty

RINGE 2

AR KN §

ible reproduction

to DTIC does not

1able
leg

9e;nﬂ1 tully

val

Copy ©

= ot A i iy K s«




: . ’ .
w
{
potIr reca ne*zr 6627 S ezt 0t vhy  G2€ L PECL7 LectHT Fvetp 7Y
AN A 6801 66°T 6FATZ A Lzt foty o oyf L €007 DEETRE cneth ZLTT »ﬂ
FESIL Tt NeLT 60°€ €0z o ezt S A T 724 FOG°/7 706°4C Juecn g MW
fTtET 0T rC 67  bL'® £nzy S 0zt [ S ! SEANEANFERES ST AL d.w
CETrT 077 CE €T LZ°%Y LZ°0 TRT S (381 61 ge°¢ 1243 CEBY L7 [ECHE ChpcC ogn «,m )
AR AL re°sz  Sy°g yer 2T (441 LI S 134 18 NECSLZ rectee feoce T UJh
ceery "oty gzt pr°Y Zie S 1T * yr¢ CPS ST L7€S L2 1L "PT casco gy t-w
[ S SRR eP*ct 06y 60¥¢ 12 €11 s €06 ST CA7TL7 ArEtEs R L AT ﬂ.
CETST netd cL vz RSE zeto 6S¢€ v £1T 76°7 St FI7YLZ poespy cepsy (oo w
(A S S 1 rEsg 62°S o L 60Y 982  €1¢ 7 LIT 17 0700 cg gogtn e N.ﬂ
' resgT ryo7 oL ez eL°¢ 267 L 481 [ 3204 Loy 44 F§1°417 7%1°7F Pecce "rc unwv. ”
et [l cote  zfe“L (332 L et ofF "¢ LTF 9 CERR*A7 FCETCE vgr 7] 7¢n 9
S I A § 0t*91 SI[°S  2Z°° 7971 L 621 L1 20 SR 4 4 Ly CHL 07 Crrtef cocoap +-0
0r°? [SREY cEeEr 6%°9 68°2 661 4 611 61 £L°¢ LLY %S FoN 07 aarcng f7ntay vrr
oeg eLec (kA 3 19° % €T°T z9n € [ 41 LR 6L°F fet ot FALLAA AN Bt SR ST S B
I U S A rz°g €1°9 ST ZO0°O0 LY¥? a FET L1 Sk F (13 CPF*A7 NEC°NF Trw"ny ne? @
(04 4 nuven oy L PE°T vo..m. 9000 o0¢ 9 agt vT [ 3 (4124 € NLESC? [CL 0T Crn=p7 ory
! [ § oysr 0E°€ TE'ET 10°L 0s0°0 0To £1 €722 ot LI 4 11 £e NO[°B7 rZL°0F QTN &7 C*Y
[ & GG 0e°T  LO°9Z p2°R  GZT*0  €%¢ 6T 114 Gt z€y 7Lt £ 2RISR Ol ST S VS |
feer feen 01°7 OL'FE 96°0T O0OTZ°P Z0¥ ne vof 10 PEF  STI 59 TTT %7 pLptas asy-az 717
ce°t e 0 ce 1 LZ°E€EE ZE£'FT T0T°0  TSL ve LSE Sf Gotyp asT - ¥S YOPCEZ £2€°0F frf°Q7 o
0E°C  r7ce PE°T  FS°€T 60°aT LPOTO0 926 fz 9f ¢ 9% LR A ¢ 1¢ ARG F7 AWT0F pep-y? ¢
[A: R ¥4 oprco v79 ve efe €z LA 4 GeT L OTH*E? €2T°0C nerccyp v
nETY reer rs°1 LL°SYy €£6°€7 7Zp°n 99p S7 S7¢ 67 (AR 4 16 7ITCE? [FT°0C €y n
el L Ry B ol I | -1 Rt Bl Rl el R Bt e B B el Tl [F IOy RPN
LV VALV ARE S FAY S I U S ) 1/6u  7/fu 1/fn T/56n /0Fn j1qae q/Cn /7w a/ LYARY an/n -~ ‘A (") ) .
: ATV A% o10:7ud T yre oy
: (32 (*)rre ()00 {T)evt (g)ov reInl umrg nelol oo 20d maudap uerl (7)o C(Z)Ir (B)PD wrRge At rec AtT(ory vt aae
MZSTOR IPOLTLT NOLITECd 6L/ST/C snadn
e=czocszzssescrorrscsssmsrer=ccssmcmsnes
14 ALY

. e cum———— - ———— [

b s 02 e e s e PO TN




—y — T ——————

ree¢ LSS VA0 G | A £EE 3 0ee 61 FROCLZ $H6°HC fup e 20T
(S or°eT re°t [ P43 ¢ ‘NRZ 342 (24 1§8°47 P70 8 gopce Oy 7
A ot Leon Lz o (424 Chf GI LA AT SR
(A cv"20 o007 we 14 veLe Loy 61 NNG* Y7 IO R Grper  ron mw a
T 07tz £L°e OL°O TFY L 692 St FTCT L7 7L ET L A M.m
Lrrt £e-z7 tr°f (A4 L LY%4 tege 3¢ [ R ST coorr d.m
e nR*Fz RECT Tof 8 19z : 6T [7%° 47 CRATES O 0 770 m.m.
erce net9z L2 133 v €Lz (44 7CENLT LT7ORE €Rpce peor a o
(3 il GENGTR rgecz 97 17N €ns L] g0z fao 61 GOZTLT PECCRS St (4T wow
[ S { 0E9T RO°T e’ L nez Y4 CET LT OO pf Trecn ot .nnmuﬂ.
[ hd ¢ 0Pl 0E°2 cs8 ¢ 0Lz 1434 ng REN* (7 POT CT frote Crf “w
[l S A | on°cT L0°Y% re L z92 123 R?0° 17 RPE°CE L0 O §°7 M
PTEZ ISTT  EFTO  ZOO0 SSOT 9 yee fEY Y FER*OZ Tf°CF our 72T o7 WM
or*or S0°T  Z7e°T  I0D°A PR L] Gez : Gl z¢ L10L°N7 0APCCe CFtorY €47 m-
ces o2t 06°GT 92°L €££°0 I00O°N ZE6 L 962 no AROOF PHLOf YT AT [T o -
eLtt ctte potc LL°z RCT seocn Lee 6 YLt ST £ TNE A7 T7G°QF RCC a7 FF7Y
(I S S cr°t  06°¢ 9Tp*N LENT A LEY LY f67 St fIT 07 fgatag cccry 777
retr NI eI 0T°LT FT°T  trrte ZTOT 0z pye Lz ze feLC7 OnQTOF Ccrntiz t° 1
co T onte 0nt*s 26°ST 067 L @mo.o TLOT (31 RGZ (34 6P GTC C7 FTL O TwN°72 ©¢
R PE"T  9P°CH RRTLY OrE"0 €£21 1€ 9e ¢ L6 . €6 LT CZ NRetaT 7IRT77 (!
pe*c  cetn 00°T  LOOBT 09°06 OGR°0  ¥8ZT 06 0Ty 051 Loy op GG HZ TrC 05 Zeotpz §o -
[ ¢ ey o CC'T  LT'OE 6T°0Z L0Z°0 LSPT  P7 Ste SET Le 7ELTET TNFOC 7TEC0T b u
[ 4] 0r°0 9L°6C 6T1°TE €00 GSvTT ¥4 €0¢€ ortT €0 PRYZET? LOT°2E LO1°TT 6 m
(LR ¢ ern co°t 6€°LT ZR°9 LEOD PEET oy Sov (i3] Q77°Ff7 7o7t0g cpzez 0 ’
el I Rt B B B P et L L e B P P B e R R e e -
T/usn 1/vEn /v a/vbn 7/vEn 7/6u 1/6u q/6n  1/0Bn 1/03En 31910 1/6n /T 1/7u a/re rn/o ey {v) :
ary ERAY o030t .. e RIS
{pyon (B)ore (p)Cs (2)er (f)om ael3ol wngg nelor  2¢C o0Aa ndudaN K¢ (ZYo  c(z) (p)uD venye  oqrice prycey prace

MLP ZR POZLY PCLTICEA fL/er/6  navn

R P -SSP EE T ENR T SFFEITIESTTISIECRETES S

fT tyc ff=L00Y e




. f
. 5
[N Y A | crt1e 911 sfFee gee £ 911 z1°¢ [6¢€ L [T SN A A SLELE S “m
Aottt [AR N Y 4 G § [ee b ATT LLt e (S84 Cprepzr vty TRooTy %m
© g
R rEr? Lzt £t ¢ 071 vofF fef Fwreqs greces e oee v S wn..vr.
peteT encw nLE7  ¥LtT Le s ar T aesf €1y or TUVTLT gertee wegtT oy AN
neee b (A ST Le"n 1€er T LT Lte°t T L LN 2 - R A ;ﬁ.wm
e o0ptY [aF Sl GRS 2 § eng .o Tet e * z1c =T FTE7g? [resrg monca ot A m
nesey rer neet7 Geeg 1oz ] (284 ' cET7 RO ny ZOTIT NI 6 Tef R M...
IR R ros0g 2P z1Z ° nZt NE°7 [ L0 PER A AL LA S mm
roLT Rl ret Lz 207 01 A | pecz toc e G Y A AR V.,m
fecgr  rett ontcz v Lef 6 (XA L1l cfca 182 A ALY I S A A S A ﬁm.w
nrte T oLy eo°g ecr f FIT £E°f fre |84 I A S A S S T B
[AR 2y LARE nTTIT T6t ¢ LLr nt <l e°f . sS Fpeey sggter cyvtCy o9
ne ° 1 nree rec ¢ [ALE ¢ Le°n tne*n {o0¢g 6 € te°g are (42 nzesa7 eTCreg w0y T
: [ S cg-n nece €€°¢ €00°n  £9€¢ S Go Lot . Lv? 43 Garcey coper oy o
' LA rese cesr 1f°8 6v°1 *TOC0 20% 6 1¢: € fLf 707 ze LEF*C7 Argree & 7 p7 “o ¥
N neere bl (40 a4 LL° R €Lz £Z0°N  66Y [ 16 1m0y GLT fP CrEty? Onesof (1w -« 7 w
AR netr [N ¢ 69°L £6°¢ f0TteC 9Ly i1 61T 138 0 4 LLY Qe 167 °p7 pewcrc arypeCr vy
cese 8 O cet T1°6Z 96°¢ ’ $LIC Q%G 17 LSt 1¢4 6T Yy ce €rr°fF7 et Cr vrvcer oy
AL fET 6bTZT FRtZ f0TCn 2TS sz sLt ve 99y bAT c¢ LLF*§7 regres cocter gz
"Lt reee e 1 LL*NZ  GECCST RSO0 OFC 61 v91 cLt 182 ce FENF7 cOQ=0f 7107 7
(AL ceer Nt fe°PT Ly0 0 Lzo 124 £61 183 oL e S 1e FAC E7 BIT0f POTL7 °b
race nre teto LLve 17t cEntn gL 14 (44 g90°% Gc FEEE? Y7000 o™ ¢ F
et reee co° T OF°LT TT°IT TtZ0°M QT° 67 fST 6€ 0y Stz 1¢ EEF7 PLYC rnT g Y
A A ¢ re e (42 S § ZLove €L 1e vzoto  Yeo of S9 roce SeT cc PRECEZ FRTTOr o0 neyg7
Bl e el Bl Rl el Rl B el Bl Dl e Bl el L e I I T
A/t /v in /T e a/vEn a/ebn 1/fu 1/Eu 1/6n  1/06n q/0in 3tG10 1/En /™t /U n/ruo ea/e N oy (1)
AR RAY) cican) J LR A RS TS
to)rr  (piCcTe (2) 4 (Z)er {e)oy neler wngg meljol  2ea o0d naudap  we (Z)o (7)) (B)VyD winye novges prjory vrann
MAT 28 IPTR°RT FCTTICCA re/et/e iten
eI TTTTesTEesoieeioasess
— o s o L NESUERIENg 2¢ 1 ok L~ )




SRS A ¢ cL°8T 8T°T  T1§°0 €o0L 61 124/ w*s tot GSL°LZ ZRA°VE LTIV RORT g
R S T 26°0Z 0£°0 t6L 21 o1 19°  egg SSLTLZ ALK PE HFT*F ZLAT $
_ cETIT pSeL 0n°sz (144 1 ezt 9f°f  ¥Ob £76°L7 YOREE NIG°C  ROR
R M S eetteE  ZE0 £a9 zt vET L S 14 4 LY NP L7 OB NE 2([°9 ©LP
0zeer e7el 06°6Z €0 AE°0 665 €T 971 9n‘E  G£§ Tz OLZTLT BLR°YE ZTEL FLL
UL S 4 0s0g 81N 969 2T ezt £€6°7 .SAY 1z STZ LZ NeG"pE 4onco gL
: nctay 0reg 06°LZ 61°0 fER 6 621 68°Z LSV Lz €9T°L7 THR CE €76 p 270
m ITeToNACY 0r°%z SL°0 Lee 8T 9€T 06°2 226 re LZTTLT Z4T°GE [€9°6 Aee
GLTET eATT 0t-9z 2T°0 099 zt szt v6'z  ese 8¢ 900°L7 R92°GE 9CG°NT €06
eocnpogacr ntzz et 6L9 87 vzt 00°¢  %0S ef LAR™AZ 97H°GE ANO° T &F €
cE"2 0T npag  of £66 (-4 1241 Ltee 6Ly 14 P6RT a7 750°GE C2TTCT /b
gty outo [ O & S 908 s€ LET g S 114 ay MRLTOT SLNTGE RELTET 0y
fotc  or°r eETPT NL°T 1§70 65¢ 128 611 ve'e 1Lz 113 ¥99°97 700°9F 9CC ST For
w t3°¢  0L°C 028 3L°6T GSF°0 T00°0 Z98 4 g2t “L6'E  ¥5Z g TEE°0Z €76 0L 2LT°9] 967 i
. rz*z  oco 0Z°9 SL°A  T6'T 079 ev 627 66°¢ T12Z 29 CRTTOZ 72G0°9F RSE°4T ar7 —
4 66T  05°C 06y  8T°NZ €L°T 2Z0D°0 6SL £1 05t LU 2 ¢4 fL PSLTGZ 0ERTOF £NG (7 96T -
M 0Lt 570 ov vt €U°0T 8b°Z ZIO'0 959 181 L s6'¢ 29T 4] €LY SZ RGETOF 7LS°T7 ¥LT
{ L't 0sto 09°¢  8T°€Z T€°€ T50°0 L(9 0z €02 00y 187 68 9998°p7 SGL°9E NLETHTZ Sn( .m
gern  pzc0 fR*0 ¥RTZE IRy ZTTL0 TER sz 1814 TS°r (st 9p YEZH7 BNGCOF ZRLtcr C7( sm .
[ SR I 00°T Z9°RT Po*6 EPT°0 IS8 X4 et Ly zor 15 RG6°E7 BRT"9E LGR°G7 96 mw ]
; ae'r 9770 02°0 080T 0S°L 8LO°O0 8¥OT 9T 6Ly €T 79 PORTEZ ZAT° 9L NI%°07 €@ 0 a
06°T NE°0 00°T €T°ST 0p°S 1S0°C €98 3 L8 I A ¢ 4] 8TL €T ¥LT"9€ 199°97 (o mm =
(A S A 00°T 98797 €5°6T 05n°0 9716 €€ 6Ly  €€T ss T19°€Z €91°9f LTn"!7 €¢ wm
£6°T 0570 0T #6°T[ €T°€ 2£0°0 9I10T €€ (LR A A § s €RETEZ TNZ°9C GFf°LT C- m.w
e Bt td -1 ! e R et Bl Rl Rl Kl Rl Bl Dl el e e s a3 X
q/wén 1/050 1/ven a/vbn 1/ybn 1/6u q/fu 7/6n /050 1/0Bn atqie  q/6n 1/TH /MM 9/ on/n 2 Boy () m mM
LY 41y 0IoTud rpawr avns, 3
(vimx (F)cts ()04 (T)otr (£loN 3Ol uwngd  e3ol DOd o0 wudap wsn ()0 o(ZIN (p)HD ITI0a AR prana :
nw ..
M65°S§ ‘NTL°TZ :NOIXISO4 6L/0Z/5 :ava . mw
LT mrs RL-LDZT amen 3
]
— - s _— —— -- — ot OB W -
i
;
PPN - Tt T T TTe— - PP R TP W K A W G A




LLI w 1233 Ly £99°0Z LT1°9f ©9L°GT 0N¢
oroc €0t (113 zs 76G°Q7 GRT*OC ZTNE 9T oL
610°0 0e (124 112 £Y6°67 POLSOE BEnoNZ 657
LYo*o tot 142 ePOTCZ TOLPE OLLTET N1
6L0°0 oft T°Lt T SHENZ Nop°9E PRECZ Lol
661°0 961 ver 99 PENPZ 96Z°0¢ 77O 57 02T
vET" 0 102 9ot 44 §95°€Z RAT 9F 0PEP°GZ 30T
(34 8d1] L1z ver Ly SRA"EZ SLO"OF Z6°°S7 ¥R
0Le*0 9671 vET 11 PLOEZ ZGZCOF FREC9Z 0L
v50°0 z0z (434 Lr CAEE? PZI"OC RHS L7 OF
6€0°0 802 Ly TCE°EZ TOQAE NBC L7 02
yeEN"O RET - 85T 14 NLEET GLO°OF F25°L2 Y
1 I | I - | I { e o el i D L
1/6u  1/6n  7/36n  1/56n 3tqie /60 /1M /W /W an/n n Rar ()
oz0TUD I rrve arery

eloy,  doa o204 wudan  uSL (Z)0 0(Z)IN  (p)UD WINIS  JTLIAC ATISIT vreaq

HTL L8 NZN°9Z :NOTLISOd 6L/7T/Ss :avva

AR EERE RTINS EEE XTI ICEEERNERETITEIRT TRESTE

/T MIR GL=LOZT €7an

-~

12



0E*L  OT°N 0Z°9T $9°¢  6%°0 TJ0°0O oL Lt 4% JNEI 4 L9R°0Z 90L°SE LIE"ET PT¥
erT  0tto 0L*9® 8Z°2T ¥L°0 T00°0 . L 1s¢€ 65 6¥5°97 £0£°9¢ £BR"9T 90€
nz*r  cgco ne°€  LS°OT LL°T  BeO'O €8 61 1€7 oL FLE°ST DLL*9E LES NT ang
LTSS SR fE"y  2S°S  09°0 €100 |8 £:) ¢4 PL . L69°GZ PSO9F TLL'TT 0ol
. 09°0 Or°'0 0r°T  Z6°ET GL°0  ¥90°0 601 61 12%4 98 9Z1°5Z 9Z8°9€ NP9 £Z apl
T S 09°Z TE°ST LI'6 ROT°O . 1421 s0z 08 TEL ¥T 9TL OF STL ¥Z ¥7T
05t nE°o 00°T  ZBFE EPTIT 0€Z°0 112 St €91 €9 TIZ°$Z TZH*9F 5°9°67 (0T
. 0Nt 210 0L°0  0f£*0T 86°R  TL0°0 t4:14 z6T 113 LIO°ET €T°9€ 91T 97 w8
oLy o€°o eZ°T ZeOol (f6°L SS0°0D (3:2¢ €02 LS 0L ET ¥57°9¢ 660°9Z 29 Py
ST  orEeC 00°T GL°¥T ng*L €20°0 $91 LE ALY 19 SOY°E€Z ¥FZ°OF NBS°LZ TV -
ottt  nzta on*L GE*R  ¢9°Z  8ZO'O sor yer LS T99°€2 92Z°9¢ 6°¢°LZ of
B oL°t oz°e 00°T 6%°6Z HT'9T 9Z0°0 62T ay 4 r4 Ly 00¥°FZ “€Z°9C €RS°LZ T
| ! ] ! fommemn] ! ! ! ! ! ! | ommmm o | ! fmmmmem | mem e
186D J/¥bn 1/¥5n /¥R fwbn q/bu 1/Bu a1/6n 1/0Bn 3/0Bm 3rq3e 1/Bn /T2 /W 1/ n0/n0 2 bagp (m)
d1v LPA o10TUI J MITVYS AL

(p)un (P)ors (vica (Z)ow (g)oN  -T@I0l ungc Te30) D04 204 Budam WSy (Z)Oo  OfZIN  (P)ND YHOIS RILING AJTISHI nya~q

MED"88 {NPB°OZ :NOILISOA &L/22/€  :7INC

61 1S AL=-LP7T on




st

0ot
nLte
QL e

ng e

(s}

nz-oaz

cetEl
ancTt
00°0T
00°0T
ctr et
oL°01
nytz
0z°1
(110 ¢

(LA 2 ¢

FE S D S P P e Lot P

VAR-1 1/¥¢0n

{gron

zo0°0 89 144 TT6°9Z 969°GE £96°72T ro7
€01 908167 FRATGE ATC BT 74T
gon o L6 z8f sy ZEL*AZ 0C6°SF 90P°pT koI
500°0 (483 ang ov $TL°9Z ZI0°9€ SRIT°ST LY
zZ10°0 vET f6¢ sS 16C°97 (GT°9€ GT7°NY 7#T
290°0 6€1 Lzs SS 0LY"0T SNE"9EC SNZ°LY 9IT
89070 evt 68¢€ ve $HE€°97 ZLETOL NE6°LT ZAT
Ze'n 692 zez 4} LG0°9Z &Yb°Of ¥67 AT 9L
Zv9°0 Lzt 1§ 74 ze ST6°G? TIV-9f €2L°AY PO
€710 8€2 0zT no PES ST PZPCOF TOT°TZ 2¥
500°0 enz S0z o8 LYV PT 0ZE°QE [00°t7 T2
L90°0 noz €Lt ne ST VT OTTL9€ PRL®T T
-= 1 | | R e Bt B el ET e
1/50 jlgqre /b0 /W /T Y/ an/n A far (r)
0I10T4D T, pyove aray,

TR0 D00 204 udar WS (2)o  0(Z)N (VYD VIDIS TLINN AITETL hrvaIg
MOE“PR INGGLZ IMOTLISO4d 6L/EZ/S  ivn

BRI T E IR T R E RS TEIEFCTFSECCIETESMXESax

0Z MIS FL=-LNZT SM8P

14




IS SO R} nZEOT S¥'T (3T Z00°O ag (147 S€ 9TR°9Z 99L°SF GEP ET €T
I RE S o 0e°cY 9L°ST 9€°0 TIH0°O an (43 06  SP LZL* 07 RSE°SF OMG° 8T 0GZ
375 o0y NAEL ZLTL  €Z°D £00°0 fL 9g¢ Ly IRG 97 €CT°9¢ BHZ 9T ¥T2
LE R A 0207 TL'F  LE"T  PON-O S6 (143 65 LTY"OZ GELT9F 9LY LT (01
cetg pate 06°L TI'CT Ze'0  Z220°0 Lt 61 £62 9L LLT*9Z 6DE°9E [NV RT [fT
W SV LA ] pZ'y  6Z'IT $Z°0  €£50°0 zet €81 96 LON°97 7AZ°0f pTa°Aatr ATY
g 8T 6§°g ey  L6°BE ce°ZT f21°0 e8ze 1244 ¥ST 7ZO°0Z [9Z°97 TL2°Rl €01
aL"t  nrep 097 T6°0E € 6T ZEE"0 792 117 6RT 69T  TIR'SZ NLZ°9F TELE°RY 79
T SN ot i} 0Z°t ££°62 ¥5°ST Grz°0 622 s0Z-  9n €TL°SZ ZGE°9€ 2T1€°NZ 19 w
asr  (E£°9 00°T 9€°0Z O£1°9Z O0OT°C S0z 6t €T €11 DTIN*SZT €6E°0E 256777 Ny ’
ne*t 00 0Z°T  90°T% 69°LF SLO°O zat BOT 0g 0SS PZ £9€°0C PP e7 Y
A R U} 0zt €£8°2E €LO°0 08t 1z (1.2 ¢ (43 ENE P2 ¥TETAC F£RL5T T
: ] 1 ' foemaaat | ] ! ] 1 1 ! ' t -1 ! -1 1
J ~/50 1/vwRa /G0 1/v5n q/vbn q\wc J\mc 1/6n 1/06n 71/06n 3tqie /60 /TR /W 1SN nn/n D mwa (r}
a1y aIv 210TUD A 33 AU Aicay,
(y)rr (y)ots (v)od  (Z)nN (€)or Te3I0L  wng TR0I  D0a J04d PuUdaN  WSL (2)0  0(ZIN  {(P)ED YHOIS ATTINT AVIS)T BLATT

MLL AR iNYZ°RZ :NOILISOA GLAET/S 3xva

1Z WIS 6€L~LOTT cngA

RV XY O TS




DEPTH PROFILES OF DATA
USNS DESTEIGUER 1207-79

LEG II |
STATIONS 10 THROUGH 21




& =DLC
moE 4
r 3 -
Rt ahh ans
=P0C

ERER

LR e ¥ S

. t I

lL'h-L “"f azi +
] -i- a m«&-n

Euu‘ E "“f‘énnl
?n‘h-"- % ln:«}-‘rl' i

ﬂn-hl . “z':"'* "3
: aaz ‘L

: ga

!L'!i-

T
[
. ued §
e ]
et x
P
m metE
~ v
i !ll"
o »
al

R
i T
nszi- m:#
nzl-;:nszl
W
lsx{»lz.;"mu}
u!l+as|-§- i
nsl- unl;
L L

{

-
——t—

[,
Bs°3E e .
% e+ -z- R I a. )‘\"\
f5 JSEaE gz Bt o e 5
o s Woanerd w2 T
P (- ~ .
) + ‘ +

hl‘t » sL°xe a 5
s e it 3_..-3»/35

nt R

Ry pgERFEEEREARERS

CHW> HL1dJ34

17

| 207 —-749

LIGNS

%

S5 TN




BL—-LUUZ T SNGI] | I NL15

BE
[
J‘. 3
u=2
8s2
B2
. = o
: B m
TR
T
B
n—m ©
- v
L
L
L
=
.
————————— —t + s s
gigddis i § ¢ & a8 5§ YERNUSEES
o0d= + ChiHO= ¢ Hd3aN= + didl= +
—t ———t—t—t———p—d ——t—— bt
TRERE FEENENE NN 11
204= @ OC2ZON= & PERIX THO= @ ) z..-cﬂl!d
T..IMIIMIIMIMIIhlL TITI.fI.vIA.nlMIIu.II; —_
AR B8 E = 38 8 2 8
(Zo0= O dlth WNE¢= O 1l BHS|S- O




B/L—/02Z 1 SNSIT _ NLS

i
3

.nsmn!!!!!ﬂﬂ!ﬂ!lﬂ!
CW?Y H1d3d
19

e — S S VR SR —

- - - '-I-.l - wm wm =
'TEEIRXILE i i 18 RN TIIITIEEE
20d= + ChIHO= + nnmz + SHl= +
S A S S W a— [T VR S S S S - — T»nTlTlTI...IlII. ———

- - ™ | - - -
ERERER EiENENG E¥gad6k FXNNRER
'R ERERN
200= @ OCZINw § 2B iX HO= @ NI 8= @
——t—t—t— A ST VNN WY WY S W s
A R R ERa" 38 8 2 ¥
= B 8 8 3
<20~ 0 did WNEK= 0O 1 M9 |%= O
. - " et s oms W R W




B/l —LUZ ]

.A*.

SNST

+

+

X

—t—t—p——

EREEREREE
20d= +

——p——b b et

s BEEE
Jugm= o

WYI{I«J‘ g - -

g

NLl5S

(WY Hld3g

- ‘ - -
i i1 RN : i 8 :
ChIND™ + . le +
b — Tlfl#al&..l..fl.rll
EERER K Ed g a & 0 ¥pEME¥RM
OCZINw @ 2BBIX HO= @
S T Y W — PURDN U SR U Y WY W
£ £ £ £ u BB aa "
R
)= Q1 dl8 WNE¢c= O
. = 2 s .bl.l.fll“:. A




EL-/AZ 1 5SNSM bl NLS

e - ".-m."—"——'
- pnBERPBERRERRARY
CW? H1d3d

———t——t—t——— ————————r —t———t————r e
- - - - Y] - P - - e -
ERREREEK i i | I | m-mu_... B R EEEREEE

d0d=s $ Ch)HO= ¢ Hd3N= + RA3l= ¢
——tt— ——t— L e S e e ———
TR EEENENG AR KEENEES
aaNgieN

204= @ OCZIN= @ aEBiIixX HO= @ NI WS= ¢
| TulTIMlITI...IIflL s —t—————t—
] £ £ £ £ w E ¥ s a" ¥y ¥ ¥ 9 ¢

= B 8 B
(ZJ)O0= 1 dltd WNEC= O 1l H89)8= 0




BL-LUZ 1 BN L NLS

! N/

e b o r e I
v v v \j T T 4

(WY Hl1d3d

22

7
EEEERE N i i v &
>0d= + ChIHO= +
e ————
- e ~ N - - -
B g E o EE e ENEdG EXdad6 EREEEEN,
CIE - 2R BRI
o0a= o OCZIN= @ POBIX HO= ® NS ¢
—t—t ——— e — - — b —
£ £ F 2 ER s Y ¥ ¥ 2 ¥
« B B B &
(Z)g= 0 did WNEc= O 1 HH9IS« 0




| 207 —79

BN
wz
a "™Ta
N e 5..1
v 3
F ot
¢« Wy, W
(' - - W .
i
. L1
g v
. L
- g et aic ]
X GER 4+ T UBL
g &
g ut?nm
® g 4+ ogm

a
| d

S5 TN

e i A
"] m&a/‘/w‘/f

0 =«SIBMR T

+ =TEMP

(W2 Hld3d

-

23

E IS SE S e e e ——
8
= ]
w |
=]
2
u"f‘
2|
.l
68 |
G
28 |
r T )1
26 }
208 |
am |
320 |
e

|




(WY HL1d3d

T BhE
T %E
+ oo
gL
1 oz
[ BhZ

B2z
+ ooz
N
[ 291
[ Bh)
T 22!
T el

ChOHOw= +
—

CZIN= @ BBBIX THO= @»
R BT T
E R & % a

dlt WNEC=~ O




| Z2Z07—73

azi 4
i o nn;
ﬁ N OWETS g4 '
« X i
Z mme+t U 2
3 i Ul ‘
age .
b ..qL .
{ o L1
| ‘ Z
8 -7 L]
: E -
X 8 evzt met |
] * mme+ g oweet
1 'i'é Q..
-  mmt+¥med
i 1
Fﬁ L TR T
1 s 4 mﬂr Eg
!i [ L Y
3 - .
. ey I sz <
« o B5°5E . P"
E 9T - o
0] _]!Z ar b (24 m
G set Gawaed e wE
' ¥ (-
O pese @ LR Lo Y ai
- as s n
L ¢ zi
+ —t it ——t—
= = = =
-ReagBRFRBRRIRARRAR

(WY H1d3d4

s o S .




(WY HLd3Q

26

| '] N = -

s £ S ¢ :
Hd3Nw +

S S U S —

o - e

2EBIX THO= @

i A A s U WS —
+ W NN -~ - n
2 "N 8 " B

dlB WNE(= O




DATA PROFILES OF NORMALIZED DATA
= USNS DESTEIGUER 1207-79

i v

LEG II
STATIONS 10 THROUGH 21

27




]

CW)Y Hld3ag

X

28

v

s R ¥H

L S S

dld WNEC= O

WITHXHW 301 % 53 S307HA
=LA

SNEN

1 HRBIS~ O



S + »

It wampe————

P

/'§- 43
-~
b
d—
»
B &

4

-
4
L ¥
.

T

R R 2 - ST N
e
A

\ "

ST WU S
g8 4

‘_: s

¢ - [ 4 b -

s +
& ]

ChiHO= 4 Hel3N= +
OCZINw @ o= @
t2)J= D 418 WNE¢= O

~

" ——

L

il

—

i & 6 X
dRalw +
NIWa= o

1 BHgIS~ O

TERRARRRBRR

(W) H1ld3d

29

(PP,

P T

o




\‘-‘\ )
—
_‘.\%H‘
\\K-
\*\‘
L e -
-
-
BERNIARRER

N/
V4
PSS
e
N A
“wm AN
/\ * \
LW
M= =
e E ¥
CW?Y? H1d43dQ
30

} !
' bd ) }
| h ! ! T
[}
[ L { | [ =
» of N { &
e e S b oo e L v Y N T W —
T & & 0 i 8 & o T 8 & B & &
SOd= + ChOHD= + HdaN= + diale +
S00= @ OCZINe @ o= ¢ NITHS= @
¢Z30w O dib WNEC= O 1 BHEIS= O

| WIWIXHW 40 % SH S3rTHA
| BlL—-LPZ 1 SNSM Z1 NLS




BL-LDZ |

£

+
"+“‘“---+~..._._ ot
"&‘.‘::..—‘:..-s‘

8 &8 & 0
ChO)HO= 4
OCZIN= & o= &
ditd WNE¢= 0O

WIWIXHW 40 % SH S3MIHA
GNEM El

Lo + BhE
I i BzE
I R
! \\ g2
a5
\. Bz
|5,
’ ] B m
/ B T
/ B_m
B
@m
| v -
28
23
o
SR
P ¢
it
E & & ¥
dlil= ¢
NI S= &
1 GMu(S= 0

NLl5S




L T G T |

O0d= +
20a= »

e
B
=

. @ + ’
SR -
A i : =R
O bbb =
a _ \ / L w2z
Hiy ARy =
{4\ y -
w & Bl
» , =i
/ e -
/ S L
\ = w .
. 8 w =
¢ 2ot T~ g
(S S S S S [ S - S S ——
8 £ & ¥ I 8 & ¥ 1 £ & 0
Ch)HO= ¢ HelON= + di3l= ¢
OCZIN= ¢ o= @ NI 'S= ¢
(Z)O= 0 ditd WNE<w~ O d HHEIS= 0
WIWIXHW 400 % SH S3MNTHA
BL—-/AAZ 1 NS Hl NLS

CW> HLIdA3d

32




i S S S S s e S SUE S L e SRS DR S

T 8 & 0 i1 8 & 1 R B & 10
20d= + ChOHOw + HeldNw +
200= & OCZI)N= ® Hom @
(2)0w O di8 WNECw g

WOWIXHA 40 % 5H S3NHA

BL-LA2 1 SNSMN [

==

s
L\

NLlS

(W> HL1d3J

33

R R T o T




“ﬂ.‘.
A /w. /
m L
T~ N ]
b et D o TI.T.)#-..I?lqu
R & & o i & & 0 R & 4 K
ChiHO= + Hd3N= + dW3l= +
aczine o HO= @ NiHSe o

4 NYIS= O
WNHWiXHA 40 % SH S3NTHA
GL-LA2 1 SHEN Bl N1S

A
v T \J

e b
L] v v L] v 1

CW> HLId3d




£ & ¢ X gE £ & & g & & ¥
ChIHO= + HelaN= + adle +
OcZoN= ® W= » N1WS= o
d1d WNE(= O 1 UHgISe O
WIWIXHN 40 ¥ S5H S53N7THA
BL-LP2]1 SNGI Bl N15

A
-y

4
v \ v

BR S
CHW?2? H1d3Q

+

ﬁ* v

"
- -

bt
= R PR

35




T BE

T 82

T e

T

T

% Tz

T 8z

T

T 281

T )

Tonl

1 Tl

- 1 oay

\\\\\\ ]

AW“V\ [ o8

/A//a - B

T &

- n

B

L S L e e B L L S S —
g & & 1 8 8 & & i1 £ & 3

Chi)HO= $ HdIN= 4i31l= 4
OCtRON= © THO= @ NlHS= @
1l BNRisS=- O

WNWIXHW 40 % SH S3N76A
BL-LA2 1 SNGM P NL15

CHW2> HL1d3d

36




B2E
BZE
J/ -
ﬂ B3z
Dhe
it w2
2ge
281
€
.2}
Bhi
22|
B
.2}
gs
i}
F .14
2
| e +— s +— + -+ + ~+ e —_— it L
E E & & gE B & 8 E & & &
ChOHDw + Hd3N= ¢ di3l= +
JCZIN= & THO= » NI HS= ¢

dl WiEC=

W XHW 40 % GH 5305HA

A=y

e ' LRl 1o
ST SN ol Lhish P

1l ddlg|S= O

H1d434

CHWD2

37






il Jie bk AR 3 3“‘:
S e - almil b - o .

DEPTH PROFILES OF NORMALIZED GRADIENTS
USNS DESTEIGUER 1207-79
LEG II
STATIONS 10 THROUGH 21

39




+— 4 -+ _r — + + -+ +
s = = . = s =
m @a = " s =n n = R
20d= <+ ChiHO= 4 Hd3N= +
o0a= & OCZIN= @ THO= &

¢2)0= 0 dlid HNE(= 00

WIWIXHW 01 43Z1THWHON/ LN31 QN9 9A
BL-LBZ1 S5SNIl Al

N1lS

a3
—+
=
.

a4

-
dH3l= +

NITHS= »
1 HHOIS= O

'8+

< EeanBERFERRRERRERE

(WO H1ld34

40




BERRERRRA G

! / \ \ 4
o
) d m
\\s.\\\\\. - \M\\ b d
e o~ - M -
- - .//I/:,/ S — - - - r H
K T 18n!
//l \\\\ .4 ES ~
>+ < \/w @ o
"~ e 3 —
- - M v <
A o+ 4
/!M .\I.I/. T B
7
P \ T E
= Aﬂ ¢ ~ 1
//\ T~
~8 t m
" B
————t—t - e S S E - S | -+ 4
- bt . bt = n . s . = a a
L} n »n ] ] ] n a ”n ” o "
O0d= + Ch)HO= ¢ Hd3N= + dHiIl= ¢+
>aa= ¢ OCZON= ® W= @ NI IHS= ¢
<Z)0= 0 did WNECw= O 1 UNEIS= O

WIWIXHW OL 43Z1THANON/ IN3| QHN9 9AH
BL~-LAZ ] SN&II I N1G5




A P e e

N - 4 - 4 'l _— L b 4 L -l N 4 w4 - — L s
v Bl ‘ v v g - L . A - v v i F
= = = = = = = = s = =
L} ] n " ] n L] = " | [ ] "

A0d= 4+ Ch)HO= 4 HdN= + diil= ¢
20a= » OCZIN= » THO= @ NIHS= @
(Z>0= ] dltd WMNEC= O 1l HH9is= 0O

WKW I XHW 01 4371 THWHON/ IN31aH¥9 9AH
EL-LUZ 1 SNSII Z1 N1G5

(WY HLId3d

42




BhE

[ 1 Bz

BgE

@82

B2

Bz

Bez

o

/ T

/ - -

~¢ Bhl

\ 2!

T

A =

¥ 89

Y

J "

a

e o= 4 TR b = s &
] ] L] n | n n a L]

ChIHO= + Hd3N= + dl3le ¢+
OCZIN= @ THO= @ Nl WS5= &
Z2)0= 0 did WNE<(= O 1l HHEIS= O

WIWIXHW 0L G3Z1THWNON/ IN31dHHT 9AH
BL-LBZ] SNESI El N15

(WY HLdH3d

43




ERRSRARAE

(v
m
k
1l T
Bhl
azi 2
(8@l v s
[ 88
[ 29
Bh
| "4
B
T s e e &
" = " " n "
Cth)HO= + Hd3N= + didls +
OCZON= ® HO= @ NilHS= ¢
Z)0= 0 did WNE<= O 1 BHE|IS= 0
WNW!XHW 01 d3Z17HWNON/ IN3|1d4dg 9AH
BL—-LAZ 1 SN&Il Rl NLGS




7

Hld43d

CWD

45

~ R ERPEBBRERRRAE

S | r — et —_————t r b —
= = = = = = = = = = = =
»n ] L] ] [ | [} »n | ”n ] [ ] n
>0d= + ChoHD= + Hd3N= + dW3le +
>0a= ® OKZIN= ® M= NITHSe @
¢Z)0w 0 diH WNECw O 1 UNSIS= O

WIWIXHW 01 4371 THWHON/ IN31aHH9 9Ad
BL-LUZ1 S5SNI L1 NL1G5




PhE
a2E
BBE
', 274
[". 4
Bhe
» g2z
\hn\. .. "4 _.nqu.—
\x\
/7 el T ﬂ
r . @9l “.m
e T Bnl
- "X Te 2
f K4
\ .r!~ v/ %
} T~ " B8
—~. 3 H
7 [z
- B2
]
+ + + — —t——t 4 T-ill..l.TlthL
= = = = = = = = =
n a ”n ] [ ] ] ] a ”
ChoHOm 4 Hd3Nw 4 dN3l= ¢
OCZIN= ® MHI= » Ni 9= ®
1l UHRis= 0O

WIWIXHW OL 0371 THWHON/ IN3[dHNT 9A"
BL-LBZ 1 SN Hl N15




Y h & " n "
L] v T v e v v v v Lj T

~-REERER
(WY HL1ldAd3d

47

ChoHO= + Hd3N= + . SHILw +
OcZIN= ® HHO= o NiTHS= o
dlH WNEC= O 1 HHSIS= O

WIWIXHW 0L 03Z17HWHON/ IN31dH49 9AH H
BL-LBZ 1 SNSI Bl N15




W | 4 s

_ WIIW I XHW 0L 03Z1THWHON/ LN qHN9 9AH
| BL-LBZ 1 SNGN Uz NL1G

bt e b
= s = = & = = = 4
»n [ | n n -] ] ] | ]
Chl)HO= 4 Hd3N= + dH3l= 4
OCZIN= » THO= ® NITHS= @
1l W9 |s= O

~ReppR BERFPRERREEBERAY

Hld3d

CWD2

48




/
R — —_— s
. -
”n n ] n | ”n
ChoHO= + Hd3Nw 4 dN3il= +
OCZI)N= » “HO= 9» NS> @
dltd WNE(= O 4 9IS« I

WOWIXHW 0L 3Z17THWHON/ INI|dH¥T 9AH
BL-LBZ 1 SNGMN | Z N15

- RepgERYERRRIBBRERE

(W2 H1ldJd3d

49







3

« 2

- e Ny

APPENDIX A:

Name
Reid, David F.
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Burke, R. A.

DePalma, [rene P.

Hayes, Joe D.
Kennicutt, M. C.
Lavoie, Dennis M,

Turner, C. A.

CRUISE AND LABORATORY PARTICIPANTS

Affiliation Principal Responsibility
NORDA CTD/Chief Scientist
TAMU N20, CHg4/TAMU Project
Leader
TAMU N20, CHg/TAMU Project
Leader
TAMY Nutrients
Centre' Oceano- N20, CHyg
logique de Bretagne i
(FRANCE) 3
TAMU N20, CHg
NORDA Salinity, 0, TSM, ATP
analysis
NORDA DOC, POC Laboratory Analysis
TAMU DOC, POC Sample preparation
NORDA ATP Sample preparation
NORDA Chlorophyll sample preparation
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APPENDIX B3: COLLECTION AND ANALYTICAL METHODS
1. CHa and NpO

Care was taken to prevent the introduction or trapping of air in the
collection bottle by filling the bottle from the bottom using a piece of
plastic tubing fitted to the Niskin bottle drain cock, by allowing the filled
bottle to overflow, and by capping the collection bottle carefully. Analysis
was begun immediately using the method of Brooks, Reid and Bernard (1981).

In its essentials, the method consists of first separating and concentrat-
ing the dissolved gases by bubbling pure helium through the sample in a closed
purging loop. The purged gases are trapped in a tube containing a hydrocarbon
adsorbant cooled by liquid nitrogen. Subsequently, the gases are released from
the trap by heating and are flushed with helium through a gas chromatograph
fitted with a flame ionization detector (for CHg) or an electron capture
detector (for Np0). Calibration is accomplished using standard gas
mixtures; precision of the method is approximately 5.5% and the detection
Timit 0.2 nl/1. Single analyses were done for each gas at each depth.

2. 0O

Calibrated 125 m1 glass flasks were rinsed twice with the seawater sample,
then gently filled from the bottom using a short lenyth of plastic tubing
attached to the Niskin drain cock. After allowing the flask to overflow
copiously, a glass stopper having a conical end to displace contaninating air
bubbles was inserted.

A modified ("Micro") version of the standard Winkler titration was used to
analyze for dissolved oxygen (Carpenter, 1965; U. S. Naval Oceanographic
dffice, 1970). The tabulated values are the average of duplicate
deteririnations.

3. TSH

A separate hydrocast, consisting of twelve 30 liter Niskin bottles, was
used to collect water for total suspended matter. These bottles were fitted
with new rubber springs (to minimize the occurrence of rubber particles in the
sample water) and with speciai taps threaded into the bottom edge to enable
all the water to be drained. A short piece of plastic tubing connected each
tap to a 47 ma diameter in-line filter holder (Nuclepore Corp., Pleasan- ton,
CA); this in turn was connected to a "catch" jug which was maintained under
continuous vacuun. Each filter holder contained a tared 0.4 um pore size
Nuclepore filter.

Vacuum filtration of the seawater proceeded until either all the water was
drained from the Niskin bottle or the filter clogged. Salt was removed from
the filter by injecting 30 ml of filtered, distilled water into the filter
holder and applying suction until the filter was dry. The filter was then
placed in a 47 mm plastic culture dish (Millepore Corp., Bedford, MA),
desiccated overnight, and sealed with tape. "Blank" filters were loaded,
rinsed, unloaded and stored along with the test filters, but no seawater was
passed through them. The volume of seawater passed through each filter was
measured in the catch jugs using a calibrated dipstick. Loading and unloading
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of the filter membranes from the holders was done in a down-draft, laminar-
air-flow hood.

At the laboratory, the filter membranes were weighed to the nearest
microgram on a digital Cahn Electrobalance (Cahn Instrument Co., Cerritos,
CA). Although they load up more quickly, Nuclepore filters are readily washed
of salts and are not subject to the hydration problems associated with mem-
brane filters or the fraying problems of glass fiber filters. The polycarbon-
ate filters do tend to be prone to electrostatic effects, but this problem can
be controlled by maintaining moderate humidity (approx. 70%) and using an ion-
ization source in the weighing chamber. Single measurements were made at each
1 depth.

4. Qrganic Carbon

R

{ Preparation of materials and analytical procedures generally followed
those of Strickland and Parsons (1972) with some modifications. Calibrated, 1
! liter glass reagent bottles were rinsed and fiiled with the sample. Particu-
‘ late and dissolved organic carbon fractions were obtained simultaneously with
an in-line system: the sea water was drawn up a glass siphon tube placed in
the sample bottle and through a precombusted 25 mm diameter glass-fiber filter
(GF/C, Whatman Inc., Cliffton, NJ) mounted in a polycarbonate in-line holder
(Nuclepore Corp.) attached to the top of the tube. The filtrate was then
drawn into a 250 ml side arm flask from which it overflowed into the vacuum
reservoir/waste receptacle. The filter was analyzed for particulate organic
carbon (POC), and the filtrate remaining in the 250 m1 flask was analyzed for
dissolved organic carbon (DOC). Duplicate sample bottles were taken so that
duplicate POC determinations could be made, and three replicate samples for
DOC determinations were drawn by glass syringe from one of the 250 ml flasks.
Reagents were added to the DOC ampules as per Strickland and Parsons (1972),
but for the POC ampules, the glass-distilled water, persulfate and acid were
premixed 8 hours before use for convenience and to minimize the reagent blank.
This reagent solution was dispensed using an all-glass and Teflon Repipettor
(Oxford Instruments Inc., Columbia, MD). The ampules were sealed using an
Oceanography International Corporation (0IC, College Station, TX) Sealing/
Purging Unit and were packed for transport.

LRI 22t i o b e

At the laboratory, the ampules were cooked at 100°C overnight to complete
digestion of the organic material to COp and analyzed by infrared adsorption
on an OIC Carbon Analyzer. Standards were run at the beginning and end of each
sampie set using oxalic acid dilutions prepared in ampules. The standard
curve was best fitted by a quadratic equation to account for nonlinearity at
the low end of the range of concentrations encountered. Blanks on standards
and samples were run according to Strickland and Parsons (1972).

5. Chlorophyll and Phaeopigment
Pigment samples were drawn into rinsed, calibrated 1 liter, brown plastic
bottles, and filtered and stored according to Strickland and Parsons (1972).
Duplicate samples of the total phytoplankton pigment were filtered at each
depth.
'i The filters, stored at -20°C in a desiccator, were transported to the

laboratory at the end of the cruise, and the pigments extracted by grinding
and steeping in neutral 90% acetone approximately 4 to 6 hours. Chlorophyll
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a" and phaeopigment "a" were measured after Strickland and Parsons (1972)
using a Turner Designs Model 000-10 Fluorometer (Turner Designs, Mountain
View, CA).

6. ATP

Seawater was drained into rinsed, brown plastic, 250 ml and 500 ml bot-
tles. Duplicate aliquots were drawn through 3 um pore size Nuclepore filters
to recover particles larger than 3 um. In a separate filtration, duplicate
250 ml aliquots were drawn through 0.2 um pore Nuclepore filters to recover
particles larger than 0.2 ym. After extraction, the latter filters yielded a
“Total" ATP estimate for all microorganisms in the water down to bacteria.
The results from the first fraction were then subtracted from this value to
derive a "<3 ym" fraction. The ">3 um" fraction represents ATP contributions
from microzooplankton, net phytoplankton, micro flagellates (also known as
nanoplankton or ultraplankton), and bacteria on detrital or fecal particles.
The "Total ATP" fraction includes all of these contributions + that of the
bacterioplankton and the smaller microflagellates.

ATP was extracted from the particles on the filters by the standard method
(Hoim-Hansen and Booth, 1966): as soon as the last of the seawater passed
through it, the filter was removed from the filter holder and plunged into 5
ml of boiling Tris buffer (tris hydroxyaminomethane at pH 7.8, 0.05 M) con-
tained in a 20 ml scintillation vial and boiled for at least 3 minutes. Pro-
cedural blanks were obtained by extracting filters taken straight from the
box.

The extracts and filters were cooled and frozen in the vials and main-
tained at -20°C until analysis at the laboratory, where they were gently
thawed and brought to the original 5 ml volume with "lTow response" water
(i.e., water purified by ion exchange and reverse osmosis, neutralized with
NaOH, and tested for ATP activity). Analysis was accomplished by injecting
200 ul of sample into 100 ul of purified luciferin-luciferace system (DuPont
Inc., Wilmington, DL). The resulting light emission was measured in a sensi-
tive photometer (SAI Inc., San Diego, CA), after a 10 second delay, by inte-
grating the area under the reaction decay curve for 30 seconds. From two to
four injections were made of each extract, so that each data point represents
a minimum of duplicate determinations on each of two replicate filtration/
extractions. Standards were made with "low response" water and pure Na-ATP
salt (Sigma Chem. Corp., St. Louis, MO). Both blank and unknown concentrations
were normalized to 5 ml before correcting for the blank and extrapolating back
to the seawater concentration.

7. Nutrients

Samples were drawn into sterile whirl Pak plastic bags (NASCO, Inc.) and
kept at 4°C until processing, which was completed within six hours. Sample
preparation followed Strickland and Parsons (1972) and analysis was performed
using a Technicon Auto Analyzer (Technicon Instruments Corp., Tarrytown, NY).
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